磁気圏電離圏対流生成機構 by 藤田 茂 & 田中 髙史
  
磁気圏電離圏対流生成機構 
 
藤田茂 1、田中高史 2 
1気象大学校 
2九州大学 
 
A driving mechanism of the magnetosphere-ionosphere convection 
 
Shiegru Fujita1 and Takashi Tanaka2 
1Meteorological College 
2Kyushu University 
 
We present a new idea about a driving mechanism of the magnetosphere-ionosphere convection.  Traditionally, the 
magnetospheric convection was regarded to be driven by the tension force derived from the dayside reconnection [Dungey, 
1962; Hughes, 1995].  The reconnection was regarded to play an essential role in transportation of energy from the solar wind 
to the magnetosphere [Dungey, 1962].  This idea has been widely accepted by many scientists.  It has been passed a half-
century since Dungey [1961] proposed the convection model based on a simplified configuration.  It is the time when we 
should re-consider the old idea in the three-dimensional configuration with the realistic global MHD simulation. 
 
First, we need to understand a three-dimensional topology of magnetic field merging in the dayside magnetosheath under the 
obliquely southward IMF condition.  The global simulation presents the null-separator structure [Watanabe et al, 2005].  We 
found that no significant energy conversion is invoked in the region surrounding the null points.  This fact is inconsistent with 
arguments by the old model [Dungey, 1962].  Then, we need to identify energy conversion mechnism by which energy, 
momentum, and mass of the solar wind are transported into the magnetosphere.  As a result, the simulation indicates that the 
field-aligned plasma acceleration in the cusp entry region transports mass, momentum, and energy from the magnetosheath to 
the magnetosphere.  This aceleration is caused by field-aligned pressure gradient due to combination of enhanced pressure in 
the magnetosheath and open magnetic fields passing the enhanced pressure region.  Namely, the thermal energy in the 
magnetosheath is converted to the field-aligned flow energy.  The field-aligned flow thus accelerated is converted to the field-
perpendicular flow by cuved magnetic field in the cusp.  Afterwards, the perpedicular flow becomes again to be field-aligned 
in the mantle region.  The slow mode expansion invokes a dynamo of the R1 FAC.  Once generation mechanism of the 
R1FAC dynamo is elucidated, the concept of the magnetosphere-ionosphere couopound system [Tanaka, 2003] explains the 
magnetosphere-ionosphere coupled convection.  Fig. 1 shows a schematic explanation of the magnetosphere-ionosphere 
convection system. 
 
References 
Dungey, J. W. (1961), Interplanetary magnetic field and the auroral zones. Phys. Rev. Lett., 6, 47-49, 1961, 
doi:10.1103/PhysRevLett.6.47. 
Dungey, J. W. (1962), Interplanetary magnetic field and the auroral zones. AFCRL-62-423, 1962. 
Hughes, W. J., The magnetopause, magnetotail, and magnetic reconnection, in Introduction to Space Physics, pp. 227-287, ed. 
by M. Kivelson and C. T. Russell, Cambridge, 1995.Tanaka, T. (2003), Formation of magnetospheric plasma population 
regimes coupled with the dynamo process in the convection system, J. Geophys. Res., 108(A8), 1315, 
doi:10.1029/2002JA009668. 
Watanabe, M., K. Kabin, G. J. Sofko, R. Rankin, T. I. Gombosi, A. J. Ridley, and C. R. Clauer (2005), Internal reconnection 
for northward interplanetary magnetic field, J. Geophys. Res., 110, A06210, doi:10.1029/2004JA010832. 
 
  
 
 
Fig. 1 A schematic illustration of generation mechanism of the magnetosphere-ionosphere convection.  The colored curves 
denote stream lines of flow motional energy. 
